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1. Introduction
This document describes the data exchange protocol used between WRM2 Base radios and the host PC and in some cases between dosimeters or other portable instruments and the host using a serial connection.

2. References
	Reference #
	Description

	45504-W
	LPU/LPDU Parameter Table

	45866-BA
	RMS Protocol Technical Specifications

	
	

	
	

	
	


3. WRM-2 DOSIMETER SERIAL DATA PROTOCOL
All the data is sent is ASCII format consisting of 46 characters sent at 4800 BAUD from the dosimeter. The baud rate from the WRM2 base is programmable. The other port settings are: no parity, 8 data bits and 1 stop bit. The data starts with a Line Feed (LF) and ends with a checksum CKS.  A Carriage Return (CR) is transmitted after the checksum.

The data sent contains:

Instrument serial number

Accumulated Dose

Current Dose Rate

Instrument Status
Battery Level
For checksum purposes each pair of bytes, not including the <LF> and <CR>, is taken as a Hexadecimal Byte value and considered to be one Byte for the calculation. The check sum is calculated such that the modulo 256 sum of the resultant 23 bytes is equal to 0.

3. 4800 BAUD DMC-2000 & SOR family DOSIMETER Data
	1
	LF
	Line Feed

	2
	N5
	Dosimeter Serial Number

N5N4N3N2N1N0

	3
	N4
	

	4
	N3
	

	5
	N2
	

	6
	N1
	

	7
	N0
	

	8
	Status 1 MSB
	Dosimeter’s dose and dose rate alarms and status.

	9
	Status 1 LSB
	

	10
	D5
	Accumulated Dose

D5D4D3D2D1D0.D-1 mrem

	11
	D4
	

	12
	D3
	

	13
	D2
	

	14
	D1
	

	15
	D0
	

	16
	D-1
	

	17
	0
	Transmitter Battery Level (see table)

	18
	STATUS 5 (MSB)
	Configuration Parameters



	19
	STATUS 5 (LSB)
	

	20
	X1
	Gamma Dose rate

X,YZ * 10T mrem/h

	21
	Y1
	

	22
	Z1
	

	23
	T1
	

	24
	Status 3 MSB
	Dosimeter dose and dose rate warning alarms and status

	25
	Status 3 LSB
	

	26
	READER # (MSB)
	Last reader seen in marker mode

	27
	READER # (LSB)
	

	28
	LIM 0
	Limit for Zone 0

	29
	LIM 1
	Limit for zone 1

	30
	STATUS 10 (MSB)
	Dosimeter configuration for secondary measurement

	31
	STATUS 10 (LSB)
	

	32
	COUNTS (MSB)
	

	33
	COUNTS (LSB)
	

	34
	D5
	Accumulated beta dose if enabled.

D5D4D3D2D1D0.D-1 mrem

	35
	D4
	

	36
	D3
	

	37
	D2
	

	38
	D1
	

	39
	D0
	

	40
	D-1
	

	41
	0
	Not used

	42
	X2
	Beta Dose rate

X,YZ * 10T mrem/h

	43
	Y2
	

	44
	Z2
	

	45
	T2
	

	46
	CKS MSB
	Checksum

	47
	CKS LSB
	

	48
	CR
	Carriage Return


3. Transmitter Battery Level

	Byte Value
	Meaning

	0
	Not tested.

	1
	0.9V

	2
	1.0V

	3
	1.1V

	4
	1.2V

	5
	1.3V

	6
	1.4V

	7
	1.5V

	Any other value
	Error


3. Status Bytes

Status 1: Events

	b7
	b6
	b5
	b4
	b3
	b2
	b1
	b0
	

	
	
	
	
	
	
	
	
	Battery status 0 =OK   1 = low

	
	
	
	
	
	
	
	
	Mode
0 = sat  1 = autonomous

	
	
	
	
	
	
	
	
	Rate Saturation
0 = no  1 =yes

	
	
	
	
	
	
	
	
	Dose Saturation
0 = no  1 = yes

	
	
	
	
	
	
	
	
	Dose Alarm
0 = no  1 = yes

	
	
	
	
	
	
	
	
	Rate Alarm
0 = no  1 = yes

	
	
	
	
	
	
	
	
	Bat Changed  
0 = no  1 = yes

	
	
	
	
	
	
	
	
	General fault  
0 = no  1 = yes


Status 3: Alarms 

	b7
	b6
	b5
	b4
	b3
	b2
	b1
	b0
	

	
	
	
	
	
	
	
	
	Dose warning

1 = exceeded alarm level

	
	
	
	
	
	
	
	
	Rate warning

1 = exceeded alarm level

	
	
	
	
	
	
	
	
	Time Alarm

1 = exceeded stay time allowed

	
	
	
	
	
	
	
	
	Historic saturated

1 = yes

	
	
	
	
	
	
	
	
	Integration time saturated
1 = yes  (t>99 hours)

	
	
	
	
	
	
	
	
	Satellite mode exited

1 = yes

	
	
	
	
	
	
	
	
	Internal calib. parameters incorrect
0 = no  1 = yes

	
	
	
	
	
	
	
	
	External calib. parameters incorrect
0 = no  1 = yes


Status 5: Operational configuration parameters

	b7
	b6
	b5
	b4
	b3
	b2
	b1
	b0
	

	
	
	
	
	
	
	
	
	Teletransmission mode 0 = without  1 = with

	
	
	
	
	
	
	
	
	flash detection    0 = no   1 = yes

	
	
	
	
	
	
	
	
	Teletransmission triggered by

1 = external strobe 0 = periodic ~every 4 sec.

	
	
	
	
	
	
	
	
	Teletransmission data speed

0 = 300 BAUD
1 = 4800 BAUD

	
	
	
	
	
	
	
	
	Report optical test  
0 = no   1 = yes (read only)

	
	
	
	
	
	
	
	
	Report Ext. Asic fault :0 = no   1 = yes (read only)

	
	
	
	
	
	
	
	
	Report historical fault
0 = no   1 = yes (read only)

	
	
	
	
	
	
	
	
	Report E2PROM fault
0 = no   1 = yes (read only)


Highlight = default settings

Status 10: 

	b7
	b6
	b5
	b4
	b3
	b2
	b1
	b0
	

	
	
	
	
	
	
	
	
	Secondary Measurement 0 = without  1 = with

	
	
	
	
	
	
	
	
	
	Display    00 = main measurement

                 01 = secondary measurement

	
	
	
	
	
	
	
	
	
	                 10 = main + secondary

                 11 = not used

	
	
	
	
	
	
	
	
	Main Measurement 0= internal 1= external 

	
	
	
	
	
	
	
	
	Main Measurement 0= Hp(10) 1= Hp(0.07)

	
	
	
	
	
	
	
	
	Secondary Measurement 0= internal 1= external

	
	
	
	
	
	
	
	
	Secondary Measurement 0= Hp(10) 1= Hp(0.07)

	
	
	
	
	
	
	
	
	Validation Control 0= without  1= with


Highlight = default settings

4. WRM-2 AMP & DRM SERIAL DATA PROTOCOL
All the data is sent in ASCII format consisting of 26 characters sent at 300 BAUD from the AMP or DRM. The baud rate from the WRM2 base is programmable. The other port settings are: no parity, 8 data bits and 1 stop bit. The data starts with a Line Feed (LF) and ends with a checksum CKS.  A Carriage Return (CR) is transmitted after the checksum.

The data sent is:

Instrument serial number

Accumulated Dose (if enabled in some cases)

Current Dose Rate

Instrument Status 

For checksum purposes each pair of bytes, not including the <LF> and <CR>, is taken as a Hexadecimal Byte value and considered to be one Byte for the calculation. The check sum is calculated such that the modulo 256 sum of the resultant 12 bytes is equal to 0.

4. AMP & DRM family data
	1
	LF
	Line Feed

	2
	N5
	Meter ID and Serial Number set via AMPView

N5N4N3N2N1N0

	3
	N4
	

	4
	N3
	

	5
	N2
	

	6
	N1
	

	7
	N0
	

	8
	Status
	See table below

	9
	Extended Status 
	Always 30 H for AMP, DRM - See table below

	10
	D5
	Accumulated Dose or 888888 if dose is disabled

D5D4D3D2D1D0.D-1 mrem

	11
	D4
	

	12
	D3
	

	13
	D2
	

	14
	D1
	

	15
	D0
	

	16
	D-1
	

	17
	 
	30 H

	18
	X
	Dose rate

X,YZW * 10T mrem/h

	19
	Y
	

	20
	Z
	

	21
	T
	

	22
	W
	

	23
	0
	reserved

	24
	CKS MSB
	Checksum, ASCII translation of HEX CKS

	25
	CKS LSB
	

	26
	CR
	Carriage Return


Byte 23 – not currently used.
Extended Status

	Value
	Meaning

	30 Hex, 0 ASCII
	OK

	31 Hex, 1 ASCII
	Saturation

	32 Hex, 2 ASCII
	Rate Alarm

	33 Hex, 3 ASCII
	External Power Fail

	34 Hex, 4 ASCII
	Low battery

	35 Hex, 5 ASCII
	Detector fault

	36 Hex, 6 ASCII
	Saturation & External Power Fail 

	37 Hex, 7 ASCII
	Saturation & Low battery

	38 Hex, 8 ASCII
	Saturation & External Power Fail & Low battery

	39 Hex, 9 ASCII
	Rate Alarm & External Power Fail

	41 Hex, A ASCII
	Rate Alarm & Low battery

	42 Hex, B ASCII
	Rate Alarm & External Power Fail & Low battery

	43 Hex, C ASCII
	External Power Fail & Low battery

	44 Hex, D ASCII
	External Power Fail & Detector fault

	45 Hex, E ASCII
	External Power Fail & Low battery & Detector fault

	46 Hex, F ASCII
	Low battery & Detector fault

	Any other value
	Undefined - Internal error


Status

	Value
	Meaning

	30 Hex, 0 ASCII
	OK

	31 Hex, 1 ASCII
	Saturation

	32 Hex, 2 ASCII
	Rate Alarm

	33 Hex, 3 ASCII
	External Power Fail

	34 Hex, 4 ASCII
	Low battery

	38 Hex, 8 ASCII
	Detector fault

	Any other value
	Internal error


5. WRM-2 GENERAL PURPOSE SERIAL DATA PROTOCOL 
5. Introduction
A general purpose protocol has been developed for use with the WRM2 radio only. It has no equivalent for direct serial communications. It is used with a ‘smart’ WRM2 transmitter; one that has an embedded reprogrammable microprocessor, for example the RAMSYS WRM2 TRX. 

5. The General Packet Wrapper
This wrapper packet can be used to contain any type of ASCII data. The packet is defined as follows:
	1
	LF
	Line Feed

	2
	A
	Packet Type AB = ASCII encode Hex, 00 through FF



	3
	B
	

	4
	Data
	Device data

	…
	Data
	

	N-5
	Data
	

	N-4
	W
	Checksum WXYZ = compliment of ((Sum of bytes 1 through N-5) Modulo 65536) expressed as 4 Hexadecimal digits

	N-3
	X
	

	N-2
	Y
	

	N-1
	Y
	

	N
	CR
	Carriage Return


Where:

N = 
Length of packet in Bytes

Packet Type:

	Code Number
	Packet Type 

	00
	Error

	01
	Modbus

	02
	RDS Dual Detector

	03
	Reserved for future use



	…
	

	FF
	


5. The Modbus Packet
This packet is the data subset of the wrapper packet. This is the protocol used by the RAMSYS WRM2 TRX. It contains a response from the device starting at address 5100 that the transmitter sends verbatim. The balance of the message is filled from other locations read by the transmitter. 

For clarity the packet wrapper is included and is grayed out. The Modbus memory that is sent verbatim is shaded in yellow and is described in MGP Document numbers 45866BA and 45504-W.

	1
	LF
	Line Feed

	2
	0
	Modbus Packet Type 



	3
	1
	

	4
	I
	Device ID in requested Hex (01 - FF)

	5
	D
	

	6
	A
	Size of packet: AB Hex or 171 Decimal

	7
	B
	

	8 
	5
	Modbus Starting Address

	9
	1
	

	10
	0
	

	11
	0
	

	12
	I
	Device ID sent by device (must match Bytes 4 & 5)

See document 45866-BA Section 3.1

	13
	D
	

	14
	0
	03 Hex: Modbus Read Response

See document 45866-BA Section 3.1

	15
	3
	

	16
	4
	44 Hex: Modbus Memory Read Size

See document 45866-BA Section 3.1

	17
	4
	

	…
	
	Address 5100 Data: 

see Document 45504-W, section 5.x



	154
	Q
	Modbus internal Checksum STQR

See document 45866-BA Section 2.2

	155
	R
	

	156
	S
	

	157
	T
	

	158
	M
	MN = Monitor Type 

(see section 2.1, document 45504-W)

	159
	N
	

	160
	a
	Algorithm Channel A

(see section 2.3, document 45504-W)

	161
	a
	

	162
	b
	Algorithm Channel B

(see section 2.3, document 45504-W)

	163
	b
	

	164
	c
	Algorithm Channel C

(see section 2.3, document 45504-W)

	165
	c
	

	166
	d
	Algorithm Channel D

(see section 2.3, document 45504-W)

	167
	d
	

	168
	W
	Checksum WXYZ = compliment of ((Sum of bytes 1 through N-5) Modulo 65536)

	169
	X
	

	170
	Y
	

	171
	Y
	

	172
	CR
	Carriage Return


5. The RDS Dual Detector Packet
This packet is the data subset of the wrapper packet. This is the protocol used by the RDS when firmware enabled to transmit the second detector information. It uses the WRM2 AMP and DRM Protocol when setup to send only one detector.

For clarity the packet wrapper is included and is grayed out. The RDS data is shown in white.

	1
	LF
	Line Feed

	2
	0
	Packet Type 



	3
	2
	

	4
	N5
	RDS Serial Number

N5N4N3N2N1N0

	5
	N4
	

	6
	N3
	

	7
	N2
	

	8
	N1
	

	9
	N0
	

	10
	Status 1
	See Table Status 1 below

	11
	Extended Status 1
	See Table Extended Status 1 below

	12
	D5
	Accumulated Dose Detector 1
D5D4D3D2D1D0.D-1 

	13
	D4
	

	14
	D3
	

	15
	D2
	

	16
	D1
	

	17
	D0
	

	18
	D-1
	

	19
	X1
	Gamma Dose rate Detector 1

X,YZW* 10T 

	20
	Y1
	

	21
	Z1
	

	22
	T1
	

	23
	W1
	

	24
	M1
	Units of Measure Detector 1 (See Table Below)

	25
	D5
	Accumulated dose Detector 2

D5D4D3D2D1D0.D-1 

	26
	D4
	

	27
	D3
	

	28
	D2
	

	29
	D1
	

	30
	D0
	

	31
	D-1
	

	32
	X2
	Dose Rate Detector 2

X,YZW * 10T 

	33
	Y2
	

	34
	Z2
	

	35
	T2
	

	36
	W2
	

	37
	M2
	Units of Measure Detector 2 (See Table Below)

	38
	Status 2
	See Table Status 2 below

	39
	W
	Checksum WXYZ = compliment of ((Sum of bytes 1 through N-5) Modulo 65536)

	40
	X
	

	41
	Y
	

	42
	Y
	

	43
	CR
	Carriage Return


The Units of Measure (valid values 0-9 and A-F)
	Value for M1 and M2
	Dose Units
	Dose Rate Units

	0  (0x30)
	M1 = error, M2 = no detector
	M1 = error, M2 = no detector

	1  (0x31)
	mrem
	mrem/h

	2  (0x32)
	rem
	rem/h

	3  (0x33)
	mSv
	mSv/h

	4  (0x34)
	Sv
	Sv/h

	5  (0x35)
	N/A
	Counts Per Minute

	6  (0x36)
	N/A
	DPM

	7  (0x37)
	N/A
	Counts Per Second

	8  (0x38)
	N/A
	Bq

	9  (0x39)
	N/A
	Bq/cm2

	A  (0x41)
	µSv
	µSv/h

	B  (0x42)
	µrem
	µrem/h

	C through F 
	reserved / error
	reserved / error

	Any other value 
	error
	error


Status 1

	Value
	Meaning

	0  (0x30)
	OK

	1  (0x31)
	Overflow

	2  (0x32)
	Dose Rate Alarm

	3  (0x33)
	No External Power

	4  (0x34)
	Low battery

	5  (0x35)
	Detector Fault

	6  (0x36)
	Internal Error (3.3V or HV)

	7  (0x37)
	Program CRC


Status 2

	Value
	Meaning

	0  (0x30)
	OK

	1  (0x31)
	Overflow

	2  (0x32)
	Dose Rate Alarm

	5  (0x38)
	Detector Fault


Extended Status 1

	Value
	Meaning

	0  (0x30)
	OK

	1  (0x31)
	Saturation

	2  (0x32)
	Dose Rate Alarm

	3  (0x33)
	No External Power

	4  (0x34)
	Low battery

	5  (0x35)
	Detector Fault

	6  (0x36)
	Saturation and External Power Fail

	7  (0x37)
	Saturation and Low Battery

	8 (0x38)
	Saturation and External Power Fail and Low Battery

	9 (0x39)
	Rate Alarm and No External Power

	A (0x41)
	Rate Alarm and low Battery

	B (0x42)
	Rate Alarm and No External Power and Low battery

	C (0x43)
	No External Power and Low battery

	D (0x44)
	No External Power and Detector fault

	E (0x45)
	No External Power and Low battery and Detector fault

	F (0x46)
	Low Battery and Detector Fault

	G (0x47)
	Internal Error


6. CRC Calculation
6. Introduction
Except for the WRM2 General Purpose Packet, the CRC comes from the device itself. The data from the device is converted to ASCII by the transmitter. Therefore, to calculate the checksum, we must convert the data back into Hexadecimal before summing the bytes.

For the WRM2 General Purpose Packet, the same convention is used, except the checksum is 4 Bytes instead of 2.

6. Sample Code 
6. All Packet Types except WRM2 General Purpose Packet 
The following Basic code checks the Checksum for validity and returns true or false for a good checksum of bad checksum respectively.

Private Function CheckCRC(Inbuff() As Byte, Length As Integer) As Boolean

    Dim i As Long

    Dim crc As Long

    Dim CS As Long

    CheckCRC = False

    For i = 1 To Length Step 2

        crc = (crc + Val("&h" & Chr(Inbuff(i)) & Chr(Inbuff(i + 1)))) Mod 256

    Next i

    If crc = 0 Then CheckCRC = True

End Function

6. WRM2 General Purpose Packet
The following Basic code checks the Checksum for validity and returns true or false for a good checksum of bad checksum respectively.

Private Function CheckModbusWRM2CRC(Inbuff() As Byte, Length As Integer) As Boolean

    Dim sum As Long

    Dim i As Integer

    Dim s As String

    Dim l As Long

    sum = 0

    CheckModbusWRM2CRC = False

    For i = 0 To Length - 5

        sum = sum + Inbuff(i)

    Next i

    sum = sum Mod 65536

    s = "&H" & Chr(Inbuff(Length - 4)) & Chr(Inbuff(Length - 3)) & Chr(Inbuff(Length - 2)) & Chr(Inbuff(Length - 1))

    l = CLng(s)

    If l + sum = 65535 Then CheckModbusWRM2CRC = True

End Function
All information in this document is the exclusive property of MGP Instruments, Inc. and is not to be disclosed, reproduced, or used except as authorized in writing by MGP Instruments, Inc.

